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1. Tashkentskays konferentsive po mi rnom ispol!zoveniyu atomnoy 
energii, Tashkent, 1959. 2. Akadeniya nauk Uzbekakoy SSR (for Staro- 
dubtsev, Arifov. Sadykov). 3. Institut yadernoy fiziki AN UzSSR 
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AUTHORS: Lobanov, fe. M.,and Starodubtsev,5- 7: sov/166-59-3-2/11 
TITLE: Investigation of the Electromotive Force Which Arises During 


the Irradiation of the Phetovoltaic Cell With &-Particles 


PERIODICAL: Izvestiya Akademii nauk Uzbekskoy SSR, Seriya fiziko- 
matematicheskikh nauk, 1959, Nr 3, pp 5-17 (USSR) 


ABSTRACT: The investigation was carried out 1) for the determination of 
the optimal conditions for the construction of economic atomic 
sources of current and 2) because the application of particles 
with a bounded and easily measurable free path represents & 
sensible mean for the investigation of: processes in the 
immediate neighborhood of the photovoltaic cell. Similar 
questions are treated by the author and others in L Ref 4,2,3/° 
Principal results of the present paper: The current in the outer 
circuit of the photocell jrradiated with o-particles is 
proportional to the intensity of the flow of the particles 
falling into the cell. The photovoltaic cells can be used for 
the measurement of the intensity of flow of charged particles. 
For an increasing total dose of the radiation the current 
decreases somewhat in the outer circuit of the irradiates chain. 
From the curve “current in the outer circuit - eneréy/ of Me 
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Investigation of the Electromotive Force Which SOV/166-59-3-2/11 
Arises During the Irradiation of the Photovoltaic 
Cell With o&-Particles 


A-particles" the thickness of the sensible layer of the 
photocell and the mean length of the diffusion shift of the 
electron in the semiconductor can be obtained approximately. 
Photocells with selenium and silver sulphide distinguished them- 
selves in experiments by a very low efficiency (for a change of 
the energy of the radiation into electric energy)» 

There are 6 references, 4 of which are Soviet, and 2 American. 
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AUTHORS: Lobanov; Ye.M., Romanov,A-Bes and sov/166-59-5-1/9 


Starodubtsev, SV- 
TITLE: Multi-Angular Megnetic Broad-Band Spectrograph 


PERIODICAL: Izvestiya Akademii nauk Uzbekskoy SSR, Seriya fiziko- 
matematicheskikh nauk, 1959, Nr 5, pp 3-11 (USSR) 


The authors point out the necessity to construct & magnetic 
spectrograph having the aavantages of the spectrograph of 
Buechner Ref 18, 19] but simultaneously having the following 


properties: 1) resolving power of 0.1% for & relative solid 

4 ster; 2) simultaneous investigation of particles in 
large interval of energy; 3) Simultaneous measurement 
f energy for 10-15 different departure 

lar domain from 0 to 170° by 
gid and gaseous targets. Such 


ABSTRACT: 


angle wi Oo” 
an utmost 
of the distribution 0 
angles; 4) covering of the angu 


every 2-3° 5) usefulness for ri 
a spectrograph is called a multi-angular magnetic broad-band 


spectrograph. The authors discuss questions combined with the 
construction of this device. The ionic optics calculated by 


Leise / Ref 20 7 is recommended. The entrance in and the 
departure of the particles fron the camera shall be made Like 
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Multi-Angular Magnetic Broad-Band Spectrograph S 166-59-5-1/9 


in f Ref 2h For registering of the particles the luminescence 
camera Ref 6 shall be used. The magnetic circuit of the 
proposed device forms a toroid of magnetic iron divided into 
several sectors. 

The authors mention L.I.Nemenov, N.A.Vlasov, V.F.Litvin, and 
V.P,Rudakov. 

There are 6 figures and 21 references, 6 of which are Soviet, 

2 Swedish, 1 Swiss, and 12 American. 
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AUTHORS : Zvyaginys v.I., and Blinkov, D-I-» 


Blinkova, G.B., and Lobanov, Ye.M. 


ct in the Prebreakdown Region of Germanium 


PITLE: Negative Photodiode Effec 


pn-Junctions 4) 
PERIODICAL! Izvestiya Akademii nauk Uzbekskoy gsr, Seriya fiziko- 
matematicheskikh nauk, 1960, No.2, pp-84-88 
e photodiode effect consists in the diminution of the back 
he crystal. During the switching in of the light 
nt of the current intensity, whereafter it 
han the value measured in 
n again, then there appears 4 
of the current intensity. For 
ed this effect at selenium cells. 
ernantun diodes 


ed and which were radiated 


TRXT; The negativ 
current for 4 Lighting of t 
there appears & sudden enlargeme 
becomes slowly weaker and reaches & V& 
the darkness. If now the light is switched 1 
sudden decrease and a follow 
the first time v.I.Murygin (Ref. 
The euthors investigate the same 


D - 7 where the erysta 
60, Beside of the above mentioned P 


with gamma rays of Co 
effect ina authors proved & temperature dependence. The authors try to D 
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Negative Photodiode Effect in the $/166/60/00G/02/10/013 
Prebreakdown Region of Germanium 
pn-Junctions 


explain the effect, but the sudden variation of the current intensity 
is not explained. 
There are 9 references: 4 Soviet and 5 American. 
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Physics AS Uz SSR Va 
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3/166 60/000/004/005/008 

co111/C222 

AUTHORS: Abdullayev, A.A., Lobanov; Ye.M., Novikov, AP. and 
Khaydarov, A.A. 

TITLE: Radioactive Aneiyris of gkarng’ (Silicate Contact Gaugue) of 

the iIngichke Oocurrence 
PERIODICAL: Izvestiya Akademii nauk Usbekskoy SSR. Seriya fiziko- 
matematicheskikh nauk, 1960, No.4, pp- 65-74. 
TEXT s fhe paper contains results on the prectical measurement of the 
Al and Fe in the skarns of the Ingichka 


concentration of W, Mn, Na, 
The measurements were carried out according +o 


tungsten occurrence. 
a method elaborated by the authors (nef .3) which permits to prove 
simultaneously several elements in ®@ test without destoying of the ie 
test. For this aim the tests were radiated by neutrons; that led to ae 
the origin of radioactive isotopes. Then the jaentification of the 
elements in the test was performed simultaneously according tc the 
half-life and according to the energies of the y -radiation. Here the 
nalf-life curves were traced for every element in a special region of 
energy being characteristic for the element. The experiments have 
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Radioactive Analysis of Skarns of the Ingichka Occurrence 


confirmed that the method proposed by the author in (Ref.3) for the 
identification of several elements in a test is possible without a4 / 
separation of the elements. The method is suitable for radioactive 

well logging. ~ 
There are 9 figurea, 3 tables and 8 references: 6 Soviet and 

2 American. 
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AUTHORS: Abdullayev, A.A., Lobanov, Ye.M., Novikov, A.P., Khaydarov,A.A:, 
and Romanov, M.M. 


TITLE: Analysis of Activated Samples of Ore With the Aid of Scintillation 
Gamma-Spectrometers 


PERIODICAL: Izvestiya Akademii nauk Uzbekskoy SSR, Seriya fiziko- 7 
matematicheskikh nauk, 1960, No.5, pp. 48-56 “ 


TEXT: The authors propose a method permitting an analysis of multiple- 
component..materials without a radiochemical separation of the isotopes. 
The analysis of the samples radiated with neutrons is carried out with 
the aid of a multi-channol scintillation gamma-spectrometer which records 
the total spectrum of gamma radiations of the mixture of radioactive 
isotopes. In order to separate the radiations of tho single isotopes tho 
timely change of the intensity of the different spectral lines being 
characteristic for the isotope in question, ie considered. By such a 
modification of the usual method it becomes possible to identify the 
elements according to the half-life as well as to the energies of the 
gamma lines of corresponding radioactive isotopes. Thereby it becomes 
possible, for complicatedly composed ores to prove the single elements 
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Analysis of Activated Samples of Ore With the Aid of Scintillation Gamma- 
Spectrometers 


qualitatively as well aa quantitatively. The quantitative proof is carrisd 
out by a comparison with known standard samples. The authors report 
especially on the application of the method for the analysia of the 
In-content in sfalerite orey and of the Cu and Mn-content in granitic 
ores, A diagram is given for the decrease of the activity of the elements 
appearing in sfalerites 
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Analysis of Activated Samples of Ore With the Aid of Scintillation Gamma- 


Spectrometers 


Fig. 3- Calculated curves for the decrease of the activity. 
The diagram fig.5. serves for the determination of the % content of In in 


ores with a different content of ZnS. : if 
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Analysis of Activated Samples of Ore With the Aid of Scintillation Gamma- 


Spectrometers 
Fig.5. Nomogram for the determination of the 
with a different % content of ZnS. 
There are 4 tables, 5 figures and 5 references: 4 Soviet and 1 American. Y 


ASSOCIATION: Institut yadernoy fiziki AN Uz SSR (Institute of Nuclear 
Physics of the Academy of Sciences Uzbekskaya SSR) 
SUBMITTED: March 6, 1960 


% content of In in ores 
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PHASE I EOOK EXPLOITATION S0V/5592 


Vsesoyuznoye soveshenaniye po vnedreniyu padloaktivnysnhn 120%07-9% 
yadernykh 4zlucheniy v narodnom Krozyayotve SSSR. Riza, 19 


Radioaktivnyye izotopy 4 yadernyye’ {zlucheniya v narednom 
khozyaystve SSSR; trudy Vaesoyuznozo soveshchaniya 12 - 1 
aprelya 1960 g. g Higa, ¥ 4 tomakn. t. 4: Poiski, razvedxa 
4 razrabotka poleanykh 4{sxopayemykn {Radioactive Isotopes and 
Nuclear Radfation in the National Econemy of the USSR; Tran- 
sactions on the Symposium Held in Riga, April 22 - 16, i960,in 
4 yolumes. v. 4: Prospecting, Surveying, and Mining of Min- 
eral Deposits} Moscow, Gostoptekhizdat, 1961, 234 p. 3,640 
copies printed. 


Sponsoring Agency: Gosudarstvennyy nauchno-tekhnicheskiy, komstet 
Soveta Ministrov SSSR. Gosudarstvarmyy komitet Soveta Ministrov 
S35R po ispoi'zovaniyu atomnoy energil 


Eds. (Title page): N. A. Petrov, L. I. Petrenko, nd P. S, Savitskty; 
ed. of this volume: I. A, Speranakly; Scientific ed.: M.A. 
Speranskly; Eyecutive Eds.: N. N. Kuz'mina and A. G. Tonel'; 
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Radioactive Isotcpes and Nuclear (Cont. ) S0V/5532 


Tech, Ed.: A, S. Polosina. 


‘ PURPOSE ; The peok 13 invended for engineers and techote tan 
: : dealing with the problems anvoived in the applicatsen of 


radioacvive irotopes and nuclear radiation. 

: j COVERAGE: This collection of 39 articles ts Vol. * of tha Trana.er 
tiaw of the All-Union Conference of tne tnhtroduc ion ef Medio- 
active Isotopes and Nuclear Reactions in the NataeGal £ 
or the USSR. ene Conference Was ealled by fhe ne tudart ive 
nauchne—tekhnicheskiy komitet Sovet Ministroy SES: 
Setentific-Technical Committee of the Countil of saniseee: © 
the USSR), Academy of Sulences USSR, Cozplan &ssk (srate Planning 
Committee of the Coun2zi1 of Ministers of the stop). qesudarii vere 
nyy kowivet Scveta Ministrov 5SSR po avtomarizat sit + mashnine- 
stroyeniLyu (State Committee of the Council of Mintsters of the 
USSR for Automation and Machine Butiding), and the Councsil of 
Ministers of the Latvian SSR. The reports summarized in thig 
publication ‘deal with the advantages, prospects, and 
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Radioactive Isotopes and tiuclear (Cont. ) 30V/5592 


development of radicaccive methods used in prospecting, 

yeying, and mining of orea. Individual reports prescne hn 
results of the latest scientific research on the development 
and improvement of the theory, methodology, and technology of 
radiometric investigations. Application of radicactive methods 
in the rLeld of engineering geology, hydrology, and the cen~ 
trol of ore enrichment proceszes is analyzed. No personalities 
are mentiomd, There are no references. 


TABLE OF CONTENTS: 

Alekseyev, F. a. Present State and Future Prospects of Applying 
the Methods of Nuclear Geophysics in Prospecting, Surveying, and 
Mining of Hineralb 


Belashevich, Yu. P., G. M. Yoskoboynikoy, and L. 7, Muzyukin. ° 
Neutron and Gamna-Ray Logging at Ore and Coal Deposits 19 


Gordeyev, Yu. I., A. A. Mukher,and D. M. Srebredol'skiy. The 
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Probiens 233 


i Zolotov, A. V¥. Critical Dimensions of an Artifictal Bed for 
' : the Simulation of Radioactive Methods of Eorehole Inve3ti-~ 
i gation 139 


Sokolov, M. Me, A. P. Cchiar, A. A. Fedorov, A. ¥u. Bol'shakov, 
: und P, P, Knitey. Application of the Methed of Scattered Gamma 
i Radiation for the Investigation of Ore Holes 14 


Meghtborskaya, xh. B. Radiloactivation (Phetoneutren) Method 
Yor Determining Eerylliun 15+ 


relcubzon, K. I. On the Possibility of Activation by rast 
Neutrons Under Borehole Conditions 157 
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Ynaydarovy, Certain Methods fer the Interpretation of 
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; Yakubovich, A. L. and Yo, I. Laytsev, Plant of tae Seutren® 
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; Yakubovich, A. L., and V. Yu. Zaieskiy. 
; Methed and Equipment for Accelerated fais ats 
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é Narbutt, K. I,, R. L. Barinskiy, and I. S. Smirnova. Arpii- 
cation of Nuclear Radiation in Roentgenospectral Analysed? wai 
Abramyan, S. Le, 5. M. Aksel'rod, and L. A. Putkarad7e. relte 
cation of Radioactive Isotopes and Nuclear Radiation for the 
Investigation of Boreholes in Azerbaydzhan 201 


Snnurman, G. 4. Experience With Radiometric Investigatscn3 
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STARODUBTSEV, S.V., otv. red.; ABDULLAYEV, A.A. kand, fiz.-mat, nauk, 
red.3; ABDURASULOV, D.M., doktor med, nauk, red.; ARIFOV. U.A.- 
akad., red.3; BORODULINA, A.A., kand. biol. nauk, red.; IVASHEV; 
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[Transactions of the Conferenze on the Peaceful Uses of Atomi 
Energy held at Tashkent in 1959] Trudy Konferentsii po mirnomu 
ispol*zovaniiu atommoi energii, Tashkent; 1959, Tashkent, Izd-vo 
Akad. nauk Uzbekskoi SSR, Vol.l. 1961. 410 po : (MIRA 14:9) 


1. Konferentsiya po mirnom ispol’zovaniyu atomnoy energii. 2. In-~ 
stitut yadernoy fiziki AN Uzbekskoy SSR (for Starodubtsev., Arifov). 
3. Institut fiziki AN Uzbekskoy SSR (for Abdullayev). 4. Chlen- 
korrespondent AN SSSR i AN Uztexskoy SSR (for Sadykov). 

(Atomic energy.---Congresses) 
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AUTHORS : Abdullayev, A- A., Lobanov, Yeo Mas Novikov, A. P., 
Romanov, M. M., and Khaydarov, A- A. 
TITLE: Determination of Indium Content in Sphalerites by Radio- 


activation Analysis 


PERIODICAL: Zhurnal analiticheskoy khimii, 1960, Vol. 15, No. 6, 
pp- 701-705 


TEXT; The authors made an attempt of developing a method for the indium 
determination in sphalerites by means of direct measurement of the energy 
spectra of the test sample by a y-scintillation spectrometer. The produc- -—— 
tion of radioisotopes of indium according to the reaction (n,y) was used 

as a basis for the method. The nuclear characteristics of the elements 
occurring in sphalerites are given in Table 1. The device applied consists 

of a special lead casing (with the spectrometric monocrystal Na1(T1)) 

4¢ mm in diameter and 38 mm high, which is connected with a photoelectron- 

ie multiplier of the hay -1C (PEU-1S) types 4 gingle-channel amplitude 
analyzer with amplifier, a computer, and a atabilized high-voltage recti- 
fier. 73. energy scale of the analyzer in the energy range of 0.3-1.5 Mev 
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Determination of Indium Content in Sphalerites S/075/60/015/006/019/018 
by Radioactivation Analysig B020/B066 


in the 
+ On the basis of 
Plotted (Pig. 3), accord. 
» Where nv denotes the 
the elements, N the 
and 


35 minutes. The authors i 
Photopeaks of t 


half-life period, indi was measured 
Within two hal radation curveg were 
Plotted (Fig. tained for the activi ty 
of standard sa i ts. Fig. 5 shows the 


percentage indium content atian i y 320010-3" 
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of measurement of 5 minutes and with a 5 @ sample. On the basis of Figs 5; 

a nomograph was plotted to determine the percentage jndium content in 

samples of different weights (Fig. 6). After calibrating the device and 
plotting the nomograph, the indium concentration was determined in 

sphalerites from some deposits of the Uzbekskaya SSR (Table 3). The dif- 
ference between the results ia, on an average, not more than 7%, and the 
statistic error not more than 43%, whereas the characteristic error of the 
method (due *o unequal conditions on bombarding and measurement) is 

42- 3%, at an In-content in the order of magnitude of 0.1%. Finally, 

the authors thank Ss, T. Baladov for providing an analytical gample. 

There are 6 figures, 3 tables, and 6 references: 3 Soviet, 1 Austrian, / 
and 2 US. Be 
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AUTHORS: gvyagin, ‘V- I., Lobanov, Ye. M., Leushkina, G., 
-Bartnitskiy, I. es. 


TITLE: Anomalously negative current and anomalously positive 
photocurrent. 


PERIODICAL: Izvestiya Akademii nauk UzSSR- Seriya figiko-matematicnesxikh 
nauk, nO. 2, 1961, 29 - 32 


TEXT: The authors observed the following behavior of germaniun: 

voltage is applied, the inverse current increases to a certain maxinun 

value after which it slowly decreases to & value near the saturation value 

-of the current. Irradiation with visible light causes 4n increase of the sh 
inverse current up to a certain value which is much higher than the value 

of the ordinary positive photocurrent.. Due to this behavior, the authors 

use the term "anomalously. negative" current and nanomalously-positive” 

mbgtosurz one in contrast to the ordinary current and photocurrent. An 
2RBAQVED FOR RELERSES “OETA, 2odh "- nomalously negative" photocurrent 
correspond to the "pre-ano re) i avi lA-RDPBE-DOS 2 SHOOUTSOS TOG 
card 1/4 10-3" 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930320010-3 


SUSE? SLE SAS Baie Ye Ta eS 
: f ae B om ge aye 


at 


22972 


3/166 61 /000/002/003/006 
B11 sy 


Anomalously negative.-- reaeat a gurface. 


of the 
ded more exact data on the energy scheme 
- . 


nae Nek is reproduced in. Fig- a 


This sche 


2/4 


Cara 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930320010-3" 


D FOR RELE : 
: ‘ASE: cs emt 7 CIA-RDP8&6-00513R000930320010 3 


yee SRE 
FES Teh here Ee 


1 Ogee rege 


as zs es! 
SEF SE 


22972 
$/166 61 /000/002/003/006 
Anomalously negativee.-ce p1i12/B202 


In equilibrium state, the potential aiffere 
with 4 potential Ne + V' and the oxidation 


corresponds to the external voltage. The authors € 
for the transition characteristics of the anomalous 
and the anomalously positive photocurrent: 

-a,+¢ 
1(t) <1, - A,in(1 - C,e ) 
the anomalously negative current. 
Cis 04 are constants depending 


nce between inversion layer 
layer with @ potential Vv, +v" 
ive empirical formulas 
ly negative current 


characterizes the transition state of 

soe is the value of the dark current, Aas 

on voltage and temperature. The transition characteristics of the anoma- 
t is given by the formula: 


Llously positive photscurren 
“ant 
(4) ahs. F (pn + A,in(1 - Coe )| 


where Ion is the value of the stationary photocurrent, Ao» Cos Oo 


constants depending on voltage, temperature, and jllumination. The 
inverse current which appears after the jllumination is switched off, has 


the following transition characteristics: 
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There are 3 figures and 2 Soviet-bloc references, 
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AUTHORS: _Lobanov, Ye. M., Romanov, 0. M., Romanov, M. M., and 
Khaydarov, A.A. 
TITLE: Determination of Copper and Manganese in Ores by Neutron 


Activation Analysis of Induced Radioactivity 


PERIODICAL: Zhurnal analiticheskoy khimii, 1961, Vol. 16, No. 1, pp. 25-28 


TEXT: In the present work the authors studied the applicability of 
Y-spectrometry in the activation analysis for copper and manganese in rock 


samples by using a low-intensity neutron flux (10-108 neutrona:cm’-+sec”') 
for activation. Rock samples containing 0.03 - 0.9% copper and 0.01 - 0.3% 
manganese were analyzed. The chemical composition of the investigated 
syenite-diorite and the nuclear characteristics of the elements contained 
in this rock appear in Table 1, Basing on these data, the conditions for 
the quantitative determination of copper and manganese were worked out. 
For calibration, standard samples of known cOpper- and manganese content 
were prepared and irradiated with slow Po-Be neutrons from a neutron 


Card 1/3 


BAS ois ccs 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930320010-3" 


CIA-RDP86-00513R000930320010-3 


v 


SBPEROVED nor RELEASE: i ete aie RDO 00513R000930320010-3 


BR LS SM TN ee WE AH ER nee Tee 


Determination of Copper and Manganese in Ores 58/075/61/076/001/004/019 
by Neutron Activation Analysis cf Induced BO!3/3055 
Radioactivity 


source of activity approximately 20 c. A paraffin block was used as a 
moderator. The duration of irradiation was chosen with consideration for 
the expected activity calculated for the particular isotopes contained in 
the sample from the known expression (Ref. 8) A = neyo Ni - exp(-d)}, 


where ni = thermal neutron flux, Soe = effective activation cross section, 
N = total number of nuclei of the isotope in the sample, A = disintesra- 


! 
tion constant = 0.6931/T [2 and t = duration of trradiation. The y-activi- 
ty of the activated samples was measured with a y-scintillation spectro- 


i 
meter (Ref. 9). Fig. 1 shows the y-spectrum of cued , Fig. 2 that of un>® 


and Fig. 3 the superposed y-spectra of Cu and Mn. Fer the quantitative 
determination of Cu and Mn in the test pieces, the y-spectra measurements 
of the standard samples were plotted in the diagram shown in Fig. 4. 

This method makes the direct determination of 0 03 - 0.9% Cu and 

0.028 - 0.3% Mn possible. The percentages of Cu and Mn in various rock 
Samples as determined by the suggested method and the results <f the 
chemical analyses appear in Table 2. The statist:cal measuring error did 
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not exceed 5%. Repeated measurements were in satisfactory agreement, the 
deviations being around 3%. The use of higher reutron fluxes by increasing 
the activity of the source or by applying a (skvazhinnyy) neutron 
generator (Ref. 10) sho:tens periods of irradiation and increases the 
sensitivity of the activation analysis. There are 4 figures, 2 tables, 
and 10 references: 4 Soviet, 3 French, and 3 US. 
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digicai, and technological fields, 
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linearly dependent on the temperature. The photocurrent depends 
tinearly on the illumination (up to 500 lux) changing slowly with 

the temperature; the photo-e.m.f. shows a nonlinear dependence on 

the illumination and decreases linearly with the temperature. The f 
svectral characteristics are presented together with the sensiti- “ 
vity distributions of the cathodes. A linear dependence of the pho- 
tocurrent on the X-ray intensity was obtained. The current is a 
Linear function of the illuminated area at a constant flux as well 

as of the intensity of Co®9 gamma rays (from 500 to 7,000 roentgen/ 
hour). The photoelements can be used for measuring radiation do- 

ses; at 150 mcurie/sec the output current is 107! amp / Abstrac- 
ter's note: Dimension "mcurie/sec" is obviously erroneous; perhaps 

4% snould read "milliroentgen/sec" but then it would represent in- 
tensity rather than the dose. /. Expressions suitable for calcula- 
tions are obtained, and the following diffusion lengths of the oc- 
condary charge carriers are derived for 3 samples: 118; 245 and 257 
microns. 15 references. / Abstracter's note: Complete translation. / 
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AUTHORS : Zvyagin, V. I., Lobanov, Ye. M., Rubinova, E., Blinkov, vb. I. 
TITLE: Coefficient of visible light reflection from german tun 


PERIODICAL: Referativnyy zhurnal, Fizika, no.3, 1962, 1, abstract 3G (Sb, 
"Nekotoryye vopr. prikl. fiz.", Tashkent, AN UzSSR, 1961, 51-54%) 


TEAT: Reproducibility and divergence of the reflection coefficient R of 
silicon and germanium crystals treated with standard pickling agents were examined 

on an C‘p -2 M(SF-2") spectrophotometer. It was established that "erinding” and 
"polishing" pickling agents modify R in individual intervals of the visible 

spectrum region by more than 20 - 30%, These changes are explained by the compo- 
sition and structure of the oxide layer. For some pickling agents and for " 
erystal rotation about the axis perpendicular to the surface considered, the if 
curve R= f (\) was found to have a series of maxima and minima, the number of 

which depends on erystal orientation, Curves R = f (}.) were measured for 

germanium surfaces that were ground and pickled by agents used in the ppgduction 

of Ho0> and NaH semiconductor instruments, following irradiation hy Co yy -rays. 

An attempt is’ made to explain the results obtained, 
[Abstracter's note: Complete translation] 
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Anomalous negative current and anogalous positive photocurrent. 
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26. W572 
AUTHORS: Shoalpykov, A-s Lobanov, Ye. M. 
TITLE: Determination of some parameters of semiconducting materials 


by electron j{rradiation of p-n junctions 


PERIODICAL: Akademiya nauk Uzbekskoy SSR. Izvestiya. Seriya fiziko- 
matematicheskikh nauk, no. 6, 1961, 80-81 


TEXT: The authors examined the dependence of a Si photocell current on 

the energy and on the intensity of the incident electron bean. The 

energy of the bombarding electrons was varied between 0 and 30 kev by 

means of a high-voltage rectifier. The incident electron current did not 
exceed 20 ya at a beam diameter of about 10 mm. During the measurements 

the photocells were placed inside a glass chamber in which pressure Was ve 


maintained at 407 om Hg. The current in the cell due to electron 
bombardment was separated from the photocurrent due to light emission fron 
the electron gun. The cells were made of p-type Sti single crystals, with 
p-n junction produced by thermal diffusion in gaseous phosphorus. Results: 
The short-circuit current, Loe? caused by electron bombardment increased 
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linearly with electron current increasing from 0 to 20 4a. The jonization 
energy € was determined from To. f= 3.9+0.5 ev for a 20-kev beam. 


Finally there is a discussion of possible determination some recombination 
constants when irradiating a photocell by light or by electrons. The 
separation coefficient ~ can be determined from the relation 


A= 1, /as(i-r) (1-8 ps q is the electron charge, d the sample thickness, 


N the incident quantum flux density, M the absorotion coefficient, r the 
reflection coefficient and 8 the quantum yield of the itternal photoeffect. }~ 
Using relations given by G. L. Bir and G. Ye. Pikus (ZnTF, 1957, XXVIII, 

no, 3, 467) @ can ve used to determine the depth of the p-n junction, the 
surface recombination rate, carrier aiffusion length and absorption 
coefficient. For electrons of 8 - 16 kev the absorption coefficient in 

Si can be calculated with data from e paper by A. Ya- Vyatskiy and A. F. 
Makhov [Atstracter's note: No reference given.] (Fizika tverdogo tela, 

1960, Vv. 2) NOe Dy 887). The absorption coefficient can be used t9 find 

the hole diffusion coefficient and the surfece recombination rate, and 

using a relation by V. K. Subdashiyev (Fizika tverdogo tela, 1960, v- II, 

no, 2, 205), the hole aiffusion length can be estimated. There are 8 
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AUTHORS: Shalpykov, A., Lobanov, Ye. M- 
TITLE: Photoelectrical properties of silicon photocellis with 
depletion layers 

SOURCE: Nekotoriye voprosy prikladnoy fiziki, 196%. 36 - 45 


T2XT: The Institut poluprovodnikov All SSSR (Institute of Semiconductors 
AS USSR). the Fizicheskiy institut AN SSSR (Physics Institute AS USSR). 
and the Fiziko-tekhnicheskiy institut AN UzSSR (Physicotechnical Institute 
AS Uzbekskaya SSSR) are concerned with the technological aspects of tne 
manufacture of silicon photccells- Since silicon photocells with deple- 
tion layers are potential indicators for radiation and might also be used 
for converting solar energy or nuclear radiation into eiectris energy. ef 
authors studied the effect of gumma and K-rays on valve-type silicon 
photccells, The photocells, supplied by tne last-mentioned institute had 
been obtained by diffusing phosphorus into p-type Si (4 chm cms eiectron 
lifetime, 3.971079 sec). The depth of the p-n junction was about Zu. The 


ohmic Pd contacts were electrolytically produced. The sensitive surface 
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areas varied from 22 to 28 mm in diameter. Tne volt-ampere characteristics 
showed good linearity, and their slope increased with rising temperature. 
In addition, the authors studied the spectral sensitivity and geversl 


photcelectrical properties of the pnotocells in question An _Y¥Pc 70 
(URS -7G) X-ray device with a molybdenum antizathode and a C00 preparation 
ef 15 t/nr at 1 m distance were used as raiiation sources The power flux 


of the cet source was varied from 500 to 7000 r/nr by changing the dis- 

tance. The photocurrent in the external circulrt of the phote ell was x 
measured at different voltages and anode currents: The pnotoelectrit 
short-circuit current increased linearly with rising gamma-ray intensity. 

The photoelectric effect produced in the p-n junctions of a semiconductor 
under the action of gamma radiation can also be used to determine the 
diffusion length of 1%s minority carriers Pre density of the short c?t- 

cuit current produced in p-n junctions by ganna irrad:ation is €-Ven ey 

ega, where € = electronic charge. @ = carrier generation rate. and 

a = diffusion length a can be determined if g is “nown dith g = NuB/E 


fol 
tt 


: E 
one obtains I = enN ra. where N = number of gamma quanta per sev and per 


unit area of the p-n junction, # = radiation attenuation coefficient. 
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E = mean energy of a Compton electron, and Z © mean energy required for 
the production of an electron-hole pair. w was experiment ally found to be 
0.113 + 0.0095. The values B = 0.59 Mev and € = 3.6 ev were taken froa 
publications. Using these values, the diffusion length of three silicon 
photocells was calculated to be 118, 245, and 257u. There are 8 figures 
and 15 references: 11 Soviet and 4 non-Soviet. The four references to 
English-language publications read as follows: Chapin, Fuller & Peerson, 
J. Appl. Phys. 25, 676, 1954; Bell Lab. Pec., 33, 241, 19553 Heitler #W., 
"The Quantum Theory of Radiation" Press Hew York, W 4. 1954; Yremnelnejer Xx 
Proc. Y. Re Be 46, N 6, 1045 ~ 1049, 19583 Mc.Kay K. C., Me-Afee K. B.. 
Phys. Rew. 91, 1079, 1953. 
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AUTHORS s Zvyagin, V. I., Lobanoy, Ye. M., Rubinova, E., Blinkov, D. I. 
TITLE: Reflection coefficient of visible light reflected from 
germanium 
SOURCE: Nekotoriye voprosy prikladnoy fiziki, 1961, 51 - 54 


TEXT; The light reflection coefficient R is more dependent on the state 
of the surface than is the rest of physical perameters. Since R and the 
absorption coefficient depend on the energy structure of the crystal 
surface, measuring these coefficients permits to infer the energy struc- 
ture of the germanium surface. Chemical polish of germanium results in 
= the formation of an oxide coating on the crystal surface. R is not 
changed by etching crystals with different crystallographic directions. 
However, the same etching agent lays bare quite definite faces, independ- 
ent of the orientation of the crystal. This means that either the ratio 
of the area of faces remains unaltered, or R is not dependent on the type 
of crystallographic faces. To decide for one or the other possibility, 
Ry was measured for germanium treated with etching agents of this type. 
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Measurements showed that differently worked crystals furnished values for 
R differing by 20 - 304. This implies that R is not dependent on the 
type of crystallographic faces but on the composition and structure of 
the 10 - 50 £ thick oxide coating. Some etching agents cause H to be 
changed when the crystal is rotated around an axis perpendicular to the 
surface investigated, passing through a number of maxima and minima. If 
the crystals are worked with other etching agents, R is independent of the X 
orientation of the crystal. In this case, the correct value of R is 
obtained. Differences in the values of R, occurring as a result of 
treating the crystal with the same etching agent, are related to the 
structure of the monoxide film which is gradually converted into dioxide 
in the atmosphere. Irradiated with shortwave light, this film generates 
an anomalously high negative photocurrent in the diodes due to the short~ 
wave light being absorbed by the film. Gamma irradiation of germanium in 
moist atmosphere reduces the value of R. Apparently, irradiation of the 
germanium surface causes the formation of a filn resembling the monoxide 
film. Indicative of this is the existence of the anomalously high 
negative photocurrent. Gamma irradiation of germaniun, protected fron 
moisture, hes no effect on R. There are 1 figure and 5 references: 2 
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AUTHORS: Lobanov, Yee Mes Zvyagin, V. 1.; Blinkov, D. I., 
Blinkova, G. B. 

TITLEs Effect of gamma rays on germanium diodes 

SOURCE: Nekotoriye voprosy prikladnoy fiziki, 1961, 55 - 57 


TEXT: Gamma irradiation causes a negative photoeffect in germanium 
diodes. The authors discovered this effect in LeT (D-7) diodes, and 
reported on it earlier (Izv. AN UzSSR, ser. fiz. mat. nauk, 1960, no. 2). 
They assumed that this effect is due to inhomogeneities in the volume 
(Frenkel! defects). The negative photocurrent depends on the temperature 
and the spectral distribution of light. It increases with increasing 
frequency of the illuminating light. In the photocells examined, the in- 
crease in photocurrent was particularly striking at » 0. 6p. For waves LY 
longer than 0. Bj the negative photocurrent is practically vanishing. 

This means that it is due to the light being absorbed by the oxide coating 
and not by the surface-near layer. This was confirmed by a series of 
experiments. Gamma irradiation of germanium in moist atmosphere causes 
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the formation of a film on the surface whose reflection coefficient is 
similar to that of monoxide-coated (etched) germanium. This results in 
the occurrence of the characteristic negative photocurrent. Thus, the 
strong change of the diode characteristics is not only due to inhomo- 
geneities of the crystai lattice but also to the conversion of the dioxide 
coating into monoxide. Since surface electrons are transferred to the 
monoxide coating, it is assumed that it is negatively charged by applying 
a voltage in the blocked direction. This results in the formation of 
holes in the surface-near layer that provide a channel for excess con- 
ductivity. Light absorption transmits the electrons from the acceptor 
levels to the conduction band of the coating, and from there, overcoming 
a potential barrier, to the volume of the germaniun, The oxide coating 
is positively charged due to accumulation of bound holes, which reduces 
their concentration in the channel and, subsequently; the reverse current. 
This model permitted to find empirical formulas for the excess reverse 
current and for the photocurrent in a germanium diode. The transient 
characteristics of the diode were computed, experimentally verified, and 
graphically compared, They were found to agre¢ fairly well. After 
applying 4 voltage, the reverse current increases, whereas it decreases 
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54. 2200/47, 115° ie +) 


Nizametdinova, Meo Ao» Lobanov, Yee Me 


AUTHORS: 
TITLE: Effect of radioactive radiations on the magnetic properties 
of ferrites 
SOURCE: fashkentskay4 konferentsiya po mirnomy {gpol'zovaniyu 
fashkent > 1959- Prudy- Y- 1> Tashkent; 


atomnoy energii- 
1961, 267-270 
in the properties of ferrites under neutrons; 
radiation have been studied. in magnetic 
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technical Institute AS UzSSR) (gamma rays, 350,000 r/hr). 
showed that total lossea increase more rapidly with increasing field 
strength after, than before irradiation, The hysteresis loop became more 


rectangular when the ferrite was irradiated. Coercive force generally = i 


Measurement 
remained unchanged, Variations in the properties of ferrites under 


irradiation are either attributed to displacem 


ASSOCIATION: Institut yadernoy fiziki AN UzSsR (Institute of Nuclear 
Physics AS Uzbekekaya S3R) 
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Ze. Lis 
AUTHORS: Shalpykov, A+» Lobanov, Ye. M- 
oo 
TITLE: Camna gensitivity of gilicon photocells 
SOURCE: Tashkentskaya konferentsiya po mirnomy ispol'zovaniyu 
Tashkent, 1959> frudys, Veo te Tashkent, 


atomnoy energii- 


1961, 971~276 


TEXT: To investigate the possibility of using silicon photocells asp direct 
converters of nuclear into electrical energy the authors ptudied p-type 
silicon valve-photocells prepare he semiconductor Laboratory 
of the Piziko-tekhnicheskly inetitut AN Uz8SR (Physicotechnical Institute 


AS UzSSR)- Research: in the field of silicon photocells is being advanced 
luprovodnikov 


particularly i 

(Semiconductor Institute) and Fizicheskiy Institut AN S$SSR (Physics 
Inetitute AS USSR)» The lux-ampere charac 
photocells were linear up to 600 lux. .The sp 
their sensitivity maximum around 7500 A. The phococurrent is linearly 
dependent on the area jrradiated and is directly proportional to the y 
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intengity of incident X-rays. Silicon photocells can therefore bg used 
in X-ray dosimeters. The gamma-ray experiments were made with Co © as 
source (15 rfhr). The current recorded is linearly dependent on gamma-ray 
intensity. At a dose of 500 r/hr, it is of the order of 1077 a. The 
photoelectric effect at the p-n junctions under gamma irradiation can be 
used to determine the diffusion length of minority carriers. The overall 
absorption coefficient for gamma rays from Co O was found to be 

0.113 + 0.0095. With the aid of this value and with data from other 
publications (Maslakovets Yu. P. et al. ZhTF, 1956, 26, 2396) the 
diffusion lengths L = 118, 245, and 257 » were determined for the three 


different silicon photocells from the formula Eo aet = egL, e ~- electron 


charge, g - rate of carrier production. There are 5 figures and 12 refer- 
ences; 9 Soviet and 3 non-Soviet. The reference to the English-language 
publications read as follows: Chapin, Fuller and Peerson, J. appl. Phys, , 
25, 676, 1954; Bell. Lab. Pec., 33, 241, 1955; Vremmelmejer. Procy. IRE 46, 
6, 1045-1049, 1958; Heitler W. The Quantum Theory of Radiation, Oxford 
University, Press, New York, 4, 1954. 


ASSOCIATION: Institut yadernoy fiziki AN UzSSR (Institute of Nuclear xX 
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p201/D301 
M. and Rzhanov; fie Vs 


avyagin, y. I., Lobanov, Ye. 


pifferential resistance of germaniun diodes 


Referativnyy ghurnal, Avtonatika i radioelektronika, 
no. 2, 1962, abstract 2-4-12zh (v sb. Nekotoryye vopr. 
prikl. fiz. Tasnkent, AN UzSSR, 1961, 58-63) 


of germanium dio- 


ethod of fusing indium into 
resistivity of gernanium was 
to 35 ohn/cn. Rg was evaluated from the measurements 
th small a.c- voltage (vet ) superim— 


from the voltage drop across & 
eries with the diode. The results 
of 70 c/s, were obtained by stati- 


d.c. bias and 
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pical graphs of the dependence of Ra on VV at different temperatu- 
res are given, together with log, Ra on the reciprocal of tempera- 


ture (1902) for various voltages and a table of values of activa- 
TK 


tion energy calculated from grapns of semiconductor diodes made of 
material with different specific resistances. Grapns of dependence 
of 10g.T, (v, . lifetime of noles) on reciprocal of temperature are 
also given for typical diodes and diodes made of germanium with a 
lower specific resistivity. The graphs show the values of activati- 
on energy AE's at low temperatures and those for temperatures high- 


er than 40°C (AE). It is snown that tne whole set of experimental 

data may be successfully described by the formula of K. V. Tolpygo 

and =. I. Rashba (see ZhT Fiz. 1956, XXVI, 7), if one assumes in it 
1 


wT = Toe 42, provided AE = ~ AE at low and AE = OB at high tempe- 


ratures. It follows from this formula that Ra increases with de- 
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D201 
creasing specific resistivity. As an example Ra is given in the 
form of graphs for diodes with different specific resistivities at 
V = 30 V. 1 reference. /Abstracter's note: Complete translation.7 
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AUTHORS: 
adiation on magnetic properties of 


PERIODICAL: Referativnyy zhurnal, , 1962, 50, abstract 2EN8 
("tr. Tashkentsk. konferentsii po mirn, {spol 'zovaniyu atom, 
R, 1961, 267-270) 


TITLE: Effect of radioactive Fr 


Ase techniqe 
protons and 
eriorates 


TET: Various ferrites of domestic production, intended for pu 
and ultranigh frequencies, were subjected to {rradiation by neutrons, 
Lrays, It was established that the Q-factor of the most ferrites det 
{lity J. of ferrites jrradiated with 

(%-2000 , 4-2CCG 


Magnetic permeab | 
me it increases 


under effect of neutrons. 
neutrons and protons yaries differently: in some 
ferrites), in others it decreases (o-2000, m-000 ferrites), and in ferrites 
4 -3000, 17, (¢-3000D) and 11-17 (1-17) it was stable with respect XX 
agnetization 


4020 (N-22), N-27, 

to irradiation. P, characterizing dem 
and running prior to srradiation above the main magnetization curve, 
the latter after irradiation. Under jrradiation effect, the squareness of 
hysteresis loop increases, which 1s {mportant for memory devices. Phase displac> 


runs below 
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